Double-edged sword of chemosensitizer: increase of multidrug resistance protein (MRP) in leukemic cells by an MRP inhibitor probenecid.
The multidrug resistance protein (MRP) is a drug efflux membrane pump conferring multidrug resistance to tumor cells. Clinical trials have been undertaken to improve the effectiveness of chemotherapy by adding an MRP inhibitor to the treatment regimen. This study attempted not only to determine novel resistance mechanisms in MRP-overexpressing AML cells (AML-2/DX100) by chronic exposure to doxorubicin in the presence of an MRP inhibitor probenecid but also to find out whether probenecid could increase MRP levels. AML-2/DXPBA cultured in the presence of probenecid (600 microM) and doxorubicin (100 ng/ml) showed a higher level of the multidrug resistance (MDR) phenotype when compared to AML-2/DX100. AML-2/DXPBA showed increased levels of MRP compared to those of AML-2/DX100. Probenecid increased the MRP levels without an increase in MRP mRNA in AML-2/WT in both a time- and dose-dependent manner. Of the MRP inhibitors including probenecid, ofloxacin, erythromycin, and rifampicin used in this study, only probenecid showed a marked chemosensitizing effect in AML-2/DX100 but not in HL-60/Adr, suggesting that the chemosensitizing effects of the MRP inhibitors vary according to the type of resistant cells. The maximum noncytotoxic concentrations of these MRP inhibitors increased the MRP levels to various degrees in both AML-2/WT and HL-60/WT. However, the chemosensitizing effects of the MRP inhibitors were not correlated with their MRP-increasing effects. Altogether, MRP inhibitors such as probenecid have been shown to function as a double-edged sword, indicating that they are not only an effective chemosensitizer of MRP-associated MDR tumor cells but also an MRP activator. Therefore caution should be taken whenever using MRP inhibitors to reverse MRP-mediated multidrug resistance in clinical cancer chemotherapy as well as when used to inhibit MRP expression in vitro.